Specific modification of an effector binding site of phosphofructokinase by pyridoxal phasphate.
Conditions are described for the covalent modification of rabbit skeletal muscle phosphofructokinase by pyridoxal phosphate plus sodium borohydride to produce an enzyme that appears by a number of criteria to be modified at the citrate binding site. Evidence that modification occurs at this site is as follows. (1) Protection against activity loss due to modification is provided by the combination of MgATP and citrate, whereas neither low concentrations of citrate nor MgATP alone is effective. This is consistent with the increased affinity for citrate that is observed in the presence of MgATP. (2) The extensive changes in activity and equilibrium binding result from the incorporation of only 1 mol of pyridoxal phosphate per mol of protomer. (3) Modification greatly increases sensitivity to MgATP inhibition, an effect consistent with the known synergism between MgATP and citrate. (4) The affinity of the enzyme for both MgATP and MgIPT at the catalytic site is increased by the modification. (5) The sensitivity of the enzyme to citrate inhibition is greatly diminished following covalent modification. (6) Modification abolishes the equilibrium binding of citrate. (7) Enhanced binding of MgATP is observed following modification, a result consistent with the enhancement of MgATP binding by citrate. Phosphofructokinase protected by citrate plus MgATP can also be modified by the incorporation of 1 or more mol of pyridoxal phosphate, but the enzyme so produced is capable of interacting with citrate and shows none of the properties herein described for the enzyme modified in the absence of citrate.